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INHIBITION OF INTRACUTANEOUS LEISHMANIN REACTION
BY HYDROCORTISONE ACETATE
COMPARISON WITH CoRTIsoNE, ACTH, AND HYALURONIDASE*
A. DOSTROVSKY, M.D. AND H. A. COHEN, M.D.
The inhibitory effect of cortisone and ACTH on allergic reactions of the
tuberculin type in man was shown by Long and Favour (1). These authors
observed that the PPD (tuberculin) reaction became negative in 13 of 34 pa-
tients treated with cortisone and ACTH.
Total suppression, however, does not always occur and the significance of
these results is not convincing in view of the fact that the tuberculin reaction
is not stable. These authors saw spontaneous variations in induration and
erythema from week to week in twelve control patients.
The local influence of steroid is more significant. Goldman et at. (2) produced
inhibition of the tuberculin reaction by local injection of compound F. acetate.
Appel, Fernandez and Dougherty (3) produced, with hydrocortisone acetate.
partial or total inhibition of the reaction of hypersensitivity to lepromin, tuber-
culin, Frei and Ducrey antigens.
The leishmanin test seemed worthy of similar investigation for the following
reasons:
1. It belongs to the tuberculin (delayed) type of reaction. Infiltration and
erythema of not less than 0.5 cm. found after 48 hours signify a positive reac-
tion.
2. It is highly specific, of the order of 98 per cent.
3. The positive leishmanin reaction is relatively of long duration, 2 to 3 weeks
or more, without spontaneous changes, permitting a longer follow-up (Dos-
trovsky (4, 5) Dostrovsky and Sagher (6).
The present paper reports the effects of hydrocortisone acetate, cortisone,
ACTH and hyaluronidase on the leishmanin test in 14 individuals, suffering
from leishmaniasis recidivans.
METHOD
The leishmanin antigen (with which we have had experience since 1927) was
prepared by Prof. S. Adler of the Department of Parasitology as follows:
1. Culture of Leishmania tropica on Locke serum semi-solid agar medium.
2. When growth appears, the top layer is removed and freed from culture
medium by washing three times with saline.
3. The suspension of washed parasites in saline counted in a haemocytom-
eter and
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4. Phenol and saline are added until a 0.5 per cent concentration of phenol
and the desired number of parasites per 1 cc. are obtained.
All 14 patients received the following tests:
1. Leishmania antigen 0.1 cc. (100,000 flaggelates) with 0.1 cc. of 0.5 per cent
phenol—saline intracutaneously, as control.
2. Leishmania antigen 0.1 cc.—intracutaneously together with 0.1 cc. of
hydrocortisone acetate (2.5 mg.).
3. Hydrocortisone acetate 0.1 cc. plus 0.1 cc. of 0.5 per cent phenol saline.
4. 0.2 cc. of 0.5 per cent phenol saline.
In addition, the following tests were performed:
In 6 individuals—cortisone 0.1 cc. + L.A. 0.1 cc. intracutaneously; in 5 in-
dividuals—ACTH + L.A. 0.1 cc. intracutaneously; in 6 individuals—hyaluron-
idase 0.1 cc. + L.A. 0.1 cc.; in 4 individuals—hydrocortisone acetate was in-
jected after the appearance of the positive reaction.
RESULTS AND DISCUSSION
Partial suppression of the Leishmanin test by oral cortisone and
hydrocortisone acetate and by parenteral ACTH
Of 14 cases (Table I) six received cortisone or ACTH therapy before and dur-
ing the experiments. The difference in intensity of the leishmanin reactions in
these two groups was not great. The size of the reaction, though positive, was
smaller and the infiltration and redness were reduced. Case 9 showed no change
in the degree of reaction, but there was shortening of the duration of the reac-
tion. (He had been under cortisone treatment for three months, commencing
with 300 mg. daily and remaining at 25 mg. during the last month when leish-
manin tests were performed.)
Cases 13 and 14 received 120 mg. of oral hydrocortisone daily for five days.
TABLE I
Inhibition of the positive leishmanin test by the simultaneously injected hydrocortone acetate
Time Leishmanin Leishmanin Plus Hydrocortone Normal Sal.a len (hours) Test Hydrocort. Plus Saline Control
1 48 +++ Negative Negative Negative
2 48 +++ Negative Negative Negative
3 48 Negative Negative Negative
4 48 +++ Negative Negative Negative
5 48 +++ Negative Negative Negative
6 48 Negative Negative Negative
7 48 Negative Negative Negative
8 48 ++++ Negative Negative Negative
9 48 Negative Negative Negative
10 48 +++ Negative Negative Negative
11 48 Negative Negative Negative
12 48 Negative Negative Negative
13 48 ++ Negative Negative Negative
14 48 ++ Negative Negative Negative
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This dose did not inhibit the leishmanin test. After a further 5 days, with the
same dose of hydrocortisone there was a diminution of the erythema only.
Meticorten similarly had almost no inhibitory action on the leishmanin test
after 5 days' oral dosage.
The conclusion is drawn that oral cortisone and parenteral ACTH have a
slightly suppressive action, manifested mainly by a shortening of the duration
of the reaction.
Total inhibition of the leishmanin test by intracutaneous hydrocortisone
acetate
Complete inhibition of the leishmanin reaction in all cases was seen when the
leishmania antigen was injected together with hydrocortisone acetate, inde-
pendent of whether the patient had formerly received oral cortisone (Table I.,
Figs. 1 and 2).
In one staff volunteer, who had leishmaniasis 7 years ago and continues to
have positive skin tests, two intracutaneous tests were performed—one contain-
FIG. 1. Leishmanin test. Total inhibition after 48 hours by hydrocortisone
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Fxa. 2. Leishmanin test. No inhibition after 48 hours by cortisone or ACTH; inhibition
by hydrocortisone.
ing only leishmanin and the second containing leishmanin and hydrocortisone
acetate. After 48 hours biopsies were performed with the following results:
1. Biopsy findings from leishmanin reaction after 48 hours. (No. 4519/56—5693).
Some intracellular edema is present in the otherwise normal epidermis. In sev-
eral places there is some exocytosis of cells from the infiltrations of the dermis.
In the whole dermis, but more in the deeper layers, abundant scattered foci of
cellular aggregations are present. The cellular elements are located mainly around
blood vessels, sweat ducts and glands, muscles and nerves. The infiltrations are
composed of round cells, histiocytes, fibroblasts and many granulocytes in vari-
ous stages of disintergration (Fig. 3).
2. Biopsy findings from a reaction produced by simultaneous injection of leish-
manin and hydrocortone after 48 hours. (No. 4520/56—5694). The epidermis ap-
pears without pathological changes. Throughout the whole dermis there are very
few scattered aggregations of cellular elements which are only somewhat more
around a hair follicle and sebaceous gland. The quantitative difference is strik-
ing in comparison with the picture present in No. 4519/56 (Fig. 4). This
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Fro. 3. Biopsy specimen taken from leishmanin reaction after 48 hours
FIG. 4. Biopsy specimen taken from a reaction 48 hours after simultaneous injection of
leishmanin and hydrocortone (same patient as in Fig. 3).
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No inhibition of the
TABLE II
positive leishmanin test by the simultaneously injected cortisone
p ta ien Time(hours)
Leishmanin
Test
Leishmanin Plus
Cortisone
Cortisone Plus
Saline
Normal Sal.
Control
9
8
5
10
11
12
48
48
48
48
48
48
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
TABLE III
No inhibition of the positive leishmanin test by the simultaneously injected A CTH
a len Time(hours)
Leishmanin
Test
Leishinanin Plus
ACTH
ACTH Plus
Norm. Sal.
Normal Sal.
Control
1
5
10
11
12
48
48
58
48
48
+++
+++
+++
+++
+++
+++
+++
+++
+++
+++
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative
TABLE IV
No inhibition of the positive leishmanin test by the simultaneously injected hyaluronidase
Patient Time (hours) Leishmanin Test LeishmaninPlus HyaluronidasePlus Normal Sal. Control
Hyaluronidase Norm. Saline
5 48 +++ +++ Erythema Negative
10 48 +++ +++ Erythema Negative
11 48 +++ +++ Erythema Negative
12 48 +++ +++ Erythema Negative
1 48 +++ 1+' Erythema Negative
* and Hydrocortisone.
inhibition was followed up by us for a month. Neither cortisone nor ACTH had
such an effect (Tables II and III).
The difference in activity of hydrocortisone given by the oral and the intra-
cutaneous route may be explained by a difference in the concentration of the
hormone in the skin. It is not clear, however, why the relatively high concentra-
tion of cortisone was without effect on intracutaneous application. Perhaps corti-
sone has to be converted first to hydrocortisone somewhere in the organism in
order to be effective (Sulzberger (7)).
Effect of hyaluronidase
Hyaluronidase had no inhibitory effect (Table IV). In one case, where hyal-
uronidase was given together with leishmanin and hydrocortisone, it diminished
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the suppression caused by the steroid, presumably by lowering its concentration.
This supposition was confirmed in another patient; injection of hyaluronidase
plus hydrocortisone at a distance of two centimeters from a leishmanin test,
partly inhibited this test, by spreading of the hydrocortisone.
Partial suppression of the previously perfornied test by
intracutaneous hydrocortisone injection
According to Allen (8), the earliest response to intracutaneous tuberculin is a
polymorphonuclear exudate. Hinshaw and Feldman (9) observed that after six
hours these cells are replaced by dense collections of histiocytes and lym-
phocytes, often disposed about vessels.
Pascher, Sulzberger and Sattenstein (10) found in a study of the histologic
response to the intracutaneous injection of old tuberculin that in the first ten
days the reactions were slight, not specific and not characteristic. After 2 to 5
weeks the histologic structure showed tubercles and tuberculoid formation.
The leishmanin test shows similar changes. In the beginning the test macro-
scopically resembles a sting reaction (sometimes a reaction of immediate type,
but after 48 hours the reaction resembles more a chronic infiltration. Histo-
logically there is a difference in the structure of a lesion after 48 hours and that
of a later lesion.
In a patient who suffered from late leishmaniasis, the leishmanin test was
performed and the biopsy specimen after 48 hours revealed the following (Fig. 5):
the epidermis is slightly acanthotic and intracellular edema is present in some
Fio. 5. Biopsy specimen taken from leishmanin reaction after 48 hours.
.
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of the prickle cells. There are small perivascular infiltrations in the upper cutis
and dense infiltration in the deeper cutis. The infiltrations are situated around
the sweat glands and ducts and around hair follicles partly destroying them.
The infiltrations consist mainly of granulocytes, many of them in various phases
of disintegration. In addition there are some eosinophils, round cells and
histiocytes.
A different picture was seen in the biopsy specimen from patient No. 5 (Table
V) performed 360 hours after the test (Figs. No. 6A and 6B): the epidermis
TABLE V
Influence of hydrocortisone acetate (intracutaneous) on leishmanin tests of various duration
in the same individual
Duration in Hours
of the Positive
Leishmanin Test
Extinction of the
Test in Per Cent Remarks
1. L.T. + Hydrocortisone acetate
2. L.T. + Hydrocortisone acetate
3. L.T. + Hydrocortisone acetate
4. L.T. + Hydrocortisone acetate
5. L.T. sine hydrocortisone
72
144
216
288
360
100
75
75
50
0
More
Less
Control
Fic. 6A
FIGS. 6 A AND 6 B. Biopsy specimen from the same patient 432 hours after the leishmanin
test. (Transformation of the test.)
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is without noticeable changes. There are masses of infiltrations throughout the
whole dermis. In one area there is an abscess formation with necrotic masses
and many leukocytes, eosinophils, erythrocytes and numerous giant cells of
the Langhans type. The other areas of the cutis contain many focal granulomas
consisting of round cells, histiocytic elements and large giant cells. The gran-
ulomatous masses are arranged around appendages and along the blood vessels.
The following observation was of interest in this connection: Five leishmanin
tests were made in the same patient with leishmaniasis cutanea (patient No. 5,
Table V), and all were positive after 48 hours. Hydrocortisone acetate was in-
jected into test sites at intervals of 72 hours. The first reaction was completely
inhibited 48 hours after the injection. The second, made after 144 hours was
more than 3% inhibited, the third, after 216 hours and inspected 48 hours there-
after, also about 3%, and the fourth after 288 hours and inspected after a further
48 hours, was about 50 per cent suppressed. The fifth test was used as control
and was examined histologically. It was found that this test which was in an
older stage after the injection than the fourth, showed—as mentioned before
—a chronic infiltration which was not yet in the stage of resolution (histologic
pictures 6a and 6b). It is clear that suppression of the fourth leishmanin reaction
was not a spontaneous cure but was caused by the action of hydrocortisone. In
addition, suppression of the reaction by hydrocortisone was quicker and more
complete if the infiltration had less time to develop.
The great histological changes produced in the leishmanin reaction by the
"WS.? ca'Le4!.s7fit5'..' ,
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FIG. 7. Biopsy specimen taken from leishmanin reaction after 96 hours.
hydrocortisone were revealed in the following observation: Two leishmanin
tests were performed on a patient who suffered from late leishmaniasis. After
96 hours a biopsy of one was made and the histologic picture showed non-specific
infiltration as in photograph No. 4 of leishmanin after 48 hours, but more abun-
dant (Fig. No. 7). No. 1471/56: There is a loose hyperkeratosis and slight acan-
thosis of the epidermis. Throughout the whole cutis are focal infiltrations located
mainly around blood vessels and skin appendages. Some of the infiltrations are
composed of granulocytes and cellular debris. The majority contain round cells
and many histiocytes with a partly foamy appearance.
On the same day an intracutaneous injection of hydrocortisone was intro-
duced in the second leishmanin reaction which, 48 hours later, showed macro-
scopically some blanching of the test. The biopsy at this stage showed the bulk
of the infiltrate eliminated; part of the infiltrate remained surrounding a depot
of injected steroid (Fig. No. 8). No. 1472/56: A loose hyperkeratosis is present
without any changes in the epidermis. Focal infiltrations are located around
blood vessels and skin appendages but less numerous than in the control picture.
The infiltrations are composed of round cells and histiocytes and only few granu-
locytes can be seen. In the middle of the cutis there are four large masses which
are stained light bluish with hematoxylin and eosin. These masses have a foamy
structure and are built of many small vacuoles of irregular shape. Around these
masses there is a zone almost without inflammatory cells.
The histologic picture shows clearly that when the hormone was given simul-
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FIG. 8. Biopsy specimen taken 48 hours after hydrocortisone acetate was injected intra-
cutaneously into a leishmanin test of 96 hours' duration (same patient as in Fig. 7).
taneously with leishmania vaccine there was total inhibition, i.e. the parasite-
allergic reaction was prevented from developing.
It may be that in total inhibition the hydrocortisone abolishes a cytotoxic
action of the leishmania parasites as in the experiments of Leahy and Morgan
(11), who showed that cortisone and compound F inhibit the cytotoxic action
of PPD on macrophages derived from the splenic tissue of tuberculous guinea
pigs.
In partial suppression of the developed reaction, the hydrocortisone attempts
to eliminate the established tissue reaction (vascular and cellular phenomena)
which diminishes the efficiency of the hormone.
It is perhaps of interest that in some cases a yellow streak, which is known to
be a depot of hydrocortisone crystals, may persist for months at the site of the
hydrocortisone injection. The fact that hydrocortisone acetate remains at the
site for a long time without being destroyed, may possibly have a connection
with the described effectiveness of this steroid.
The skin regains its normal reactivity after 14 days. This was demonstrated
by injecting leishmanin in intervals of 3 days at the site of leishmanin tests of
various duration inhibited by hydrocortisone.
SUMMARY
1. Systemic administration of cortisone and ACTH partially (slightly) sup-
pressed the delayed reaction to leishmanin.
a
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2. Intracutaneous injection of hydrocortisone together with the leishmania
vaccine caused a total inhibition.
3. The combination of intracutaneous cortisone, ACTH or hyaluronidase
with the leishmania vaccine had no effect on the ensuing reaction.
4. Hydrocortisone intracutaneously combined with hyaluronidase caused only
a partial inhibition of the leishmanin test.
5. When the leishmanin test was fully developed, its natural course was short-
ened and suppressed by the intracutaneous injection of hydrocortisone.
6. A transformation of leishmanin test is a factor which influenced the response
of the test to the hydrocortisone.
7. This suppression was more effective in "younger" than in "older" tests.
8. Histologically, the suppression was manifested by a diminution in the de-
gree of infiltration at the test site.
9. After 14 days it was possible to elicit a positive leishmania reaction at the
"suppressed" test site.
10. An explanation of the observed phenomena is discussed.
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